WHAT IS CLAIMED IS: 

1 . An exposure device comprising; 
a source of radiation that generates an energy beam; 
a shutter that includes (j^ frame defining an aperture toward which the 

energy beam is directed ajad (ii) a plurality of blades that are secured to the frame; 
and 

means for^otating the shutter to cause the plurality of blades to intercept or 
allow the ejjwgy beam to travel through the aperture. 

2. The exposure device of claim 1 wherein each blade has a substantially 
planar surface and the plurality of blades are secured to the frame such that the 
planar surfaces of the plurality of blades are substantially parallel to each other. 

3. The exposure device of claiml>vKerein the means for rotating the shutter 
comprise a solenoid that is e^caSed in a vacuum compatible housing that entraps 
contaminants from tij^-'^olenoid. 

4. The exposure device of claim 1 wherein each blade has a width that ranges 
from about 0.5 cm to 10 cm. 

5. The exposure device of claim 1 wherpi^fme light beam is asubstantially 
coUimated beam that has a cross sectiprim area of from about 5 cm^ to 30,000 cm^. 

6. The exposure device of claim 1 wherein each blade is made from a metal 
that is selected from the group consisting of aluminum, steel, nickel, and titanium. 

7. The exposure device of claim 1 wherein each blade is made from a plastic 
that is selected from the group consisting of vinyl, polytetrafluoroethylene, 
polyimide, polyester, polyamide, and polypropylene. 
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8. The exposure device of claim 1 wherein the source of radiation generates 
radiation having a wavelength of from about 0. 1 nm to 1 mm. 

9. The exposure device of claim 1 wherein the aperture has an area of 
between about 5 cm^ to 30,000 cm^. 

10. The exposure device of claim 1 wherein the meansjeffotating the shutter 
comprises: ^y^'^ 

pivot means for pivoting the frame,scl^ that the plurality of blades rotates 
about an axis that is normal to the sjilJ^ntially planar surfaces of the plurality of 
blades; and 

drive means fm>ifioving the frame in a controlled manner (i) from an open 
position that all^y^^s the energy beam to travel through the aperture to a closed 
position tljartmtercepts the energy beam and (ii) from the closed position to the 
opep^^sition. 

11. The exposure device of claim 10 wherein in the open position the 
substantially planar surface of each blade of the plurality of blades is parallel to the 
path of the energy beam when the frame is in the open position. 

12. The exposure device of claim 10 wherein the drive means comprises means 
for moving the frame from the open position to the closed position or from the 
closed position to the open position within a time period that ranges from about 
0.001 second to 0.1 second. 

13. The exposure device of claim 10 wherein at least 90% of the intensity of 
the energy beam passes through the aperture when the frame is in the open 
position. 


14. A method of patterning a substrate through controlled exposure of the 
substrate in a vacuum system which comprises die steps of: 

generating radiation comprising an eji^gy beam; 

controlling the exposure with an/^posure device that comprises a shutter 
that includes (i) a frame defining an^perture toward which the energy beam is 
directed and (ii) a plurality of bl^es that are secured to the frame; and 

rotating the shutter tcy^ause the plurality of blades to intercept or allow the 
energy beam to travel throfligh the apermre. 

15. The method of claim 14 wherein each blade has a substantially planar 
surface and the plurality of blades are secured to the frame such tiiat the planar 
surfaces of the plurality of blades are substantially parallel to each other. 

16. The method of claim 14 wherejir^e exposure device includes rotating the 
shutter that includes a solenoid tijafis encased in a vacuum compatible housing that 
entraps contaminants from tiie ?olenoid. 

17. The method of claim 14 wherein each blade has a width that ranges from 
about 0.5 cm to 10 cm. 

18. The method of claim 14 wherein the energy beam is a substantially 
coUimated beam that has a cross sectional area of from about 5 cm^ to 30,000 cm^. 

19. The method of claim 14 wherein each blade is made from a metal that is 
selected from the group consisting of aluminum, steel, nickel and titanium. 

20. The method of claim 14 wherein each blade is made from a plastic that is 
selected from the group consisting of vinyl polytetrafluoroethylene, polyimide, 
polyester, polyamide and polypropylene. 
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21. The method of claim 14 wherein the source of radiation generates radiation 
having a wavelength of from about 0.1 nm to 1 mm. 

22. The method of claim 14 wherein the aperture has an area of between about 
5 cm^ to 30,000 cml 

23. The method of claim 14 wherein the exposure device iijeW^es means for 
( rotating the shutter that comprises: 

pivot means for pivoting the frame sucjHiiat the plurality of blades rotates 
about an axis that is normal to the siibjtdmally planar surfaces of the plurality of 
blades; and 

drive means to mgisQ, the frame in a controlled manner (i) from an open 
position that allo^^^me energy beam to travel through the aperture and a closed 
position tlmHntercepts the energy beam and (ii) from the closed position to the 
open,p(^ition. 

24. The method of claim 23 wherein the substantially planar surface of each 
blade of the plurality of blades is parallel to the path of the energy beam when the 
frame is in the open position. 

25. The method of claim 23 wherein the drive means comprises means for 
moving tiie frame from the open position to the closed position or from the closed 
position to the open position in less than from about 0.001 second to 0.1 second. 

26. The method of claim 23 wherein at least 90% of the intensity of the energy 
beam passes through the apermre when the frame is in the closed position. 
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